INTRODUCTION
============

Childhood is an important period when the most growth and development occur and when life habits, such as eating habits and physical activities, are formed \[[@B1][@B2]\]. One of the characteristics of this period is that the digestive absorption is not fully developed. The absolute amount of nutrient intake is lower than that of adults\', but the calories, protein, and water intake needed per kilogram are much larger than that of adults\'. Therefore, good eating habits and nutrient intake should become the basis of this period to build a foundation for growth and development throughout life. Preschool childhood is the period from one year after birth to the period before school attendance. Children learn to eat by themselves during this period and their interest in food increases, leading to the formation of individual eating habits. The eating habits and eating activities of their mothers, who are often with them, have a significant effect on children, and there is a strong tendency to watch and follow the parents\' actions \[[@B3][@B4][@B5][@B6][@B7]\]. Healthy eating habits formed during childhood continue throughout adulthood and can prevent adult diseases.

The sugar intake of Koreans in 2010 was 61.4 grams, an increase of 23% from 49.9 grams in 2008. Especially, sugar intake from processed food increased by 41% from 19.3 grams in 2008 to 27.3 grams in 2010. This trend was observed across all ages, but especially in children and teenagers, leading to concerns about them developing adult diseases \[[@B8]\].

Generally speaking, \'sugar\' implies simple sugars and consuming food with a lot of simple sugars causes an individual to consume less of other foods that are high in various nutrients, leading to a nutritional imbalance. It could also lead to obesity as the calories gained from sugar can accumulate easily as body fat \[[@B8][@B9][@B10]\].

Home is the first environment one encounters, and since a family forms a community in the same living environment, it develops a unique lifestyle and living behavior. Children become psychologically and emotionally stable in the home as they experience physical and social development and are affected by their environment, especially by the mother who typically spends the most time with them \[[@B5][@B11]\].

There are many existing studies that have researched food intake for different age groups, but many of them focused on teenagers who can actually purchase food items. There has been little research on preschool children who are affected by their mothers\' buying habits. Therefore, this study aims to understand how much the mothers, who are responsible for their children\'s diet, are aware of the need to limit sugar consumption. This study also aims to understand how mothers\' nutritional knowledge affects children\'s diet. In addition, by comparing mothers who are aware of the need to limit sugar consumption with mothers who are not, we can investigate the differences in diets according to differences in perception. We will also present the direction of education on reducing sugar consumption for families and institutions.

SUBJECTS AND METHODS
====================

Selection of target sample and the duration of survey
-----------------------------------------------------

The survey took place from March 17th to April 9th of 2015. We selected five daycare centers located in Bucheon-si and Incheon and surveyed 350 mothers whose children attended the daycare centers. We recovered 287 survey questionnaires out of the 350 administered. After discarding surveys with unsuitable data, we used 250 survey questionnaires as the final analysis data.

Survey protocols, instruments and the process for obtaining informed consent for this study were approved by the institutional review committees of Sookmyung Women\'s University (Approval No. SMWU-1502-HR-082). All participants gave their written informed consent.

Research content and methods
----------------------------

### General characterization of target sample

For the general status of the target sample, we investigated whether or not the mothers were employed and the types of jobs they performed. We also checked the ages of the children attending the day care centers.

### About dietary life of children

To investigate the children\'s habits and activities related to diet, we used 13 questions with a Likert-type five-point scale. They ranged from \'Not likely at all\' (1 point) to \'Very likely\' (5 points). Higher points reflected better dietary lifestyles.

### Questions about knowledge on nutrition related to sugar

To evaluate the mothers\' knowledge about sugars, we used 15 questions with \'yes\' or \'no\' as answers. One point was given for each correct answer and no point was given for incorrect answers. The total was 15 points.

### About the actual consumption of food sources of sugar

Food sources of sugar were divided into 24 groups: five groups of cooked foods and 5 types (cookies, drinks, candies and chocolates, bread, milk and milk products) of processed foods separated into 19 groups according to existing research on food consumption by infants, children, and teenagers \[[@B12]\] as well as a list of sugar-added food, focusing on high consumption frequency. Those 24 food groups were compared with each other. The frequency of consumption was calculated based on a week\'s consumption.

### Interests in and demand for reducing sugar consumption

To investigate the interest in reducing sugar consumption and the need for education, we used ten questions to determine the interest in policies and the need for education.

### Statistical analysis

The results were statistically analyzed using SPSS 18.0. The target sample\'s general characteristics, their interests in and their need for sugar consumption reduction were expressed in frequencies and percentages. Likert\'s five point system was used to calculate the average values for children\'s dietary lifestyle and eating habits. For significance testing, t-test was performed between the means of two independent groups and ANOVA was performed when comparison between the means of more than two groups was necessary. Scheffe method was used for post-hoc analysis.

RESULTS
=======

General characteristics
-----------------------

As shown in [Table 1](#T1){ref-type="table"}, 70.4% mothers were employed and 29.7% were not. Therefore, employed mothers comprised more than double the number of mothers without jobs. In terms of the types of jobs, office workers were the highest with 35.4% mothers, followed by professional workers with 21.7%, public workers with 19.4%, and service workers with 10.3%. The number of children by age was highest for three and four year olds with 26.1%, followed by five year olds with 20.1%, and six year olds with 13.3%. The average age of children was 4.7 ± 1.437.

Mothers\' nutritional knowledge relating to sugars
--------------------------------------------------

[Table 2](#T2){ref-type="table"} shows mothers\' nutritional knowledge relating to sugars listed by statement. Of the statements on mothers\' nutritional knowledge relating to sugars, the statement, \'diabetes patients should never consume any sugar\' had the highest number of correct answers with 94.4% mothers, followed by \'there is no sugar in sugar-free juice,\' correctly answered by 92.8% mothers. On the other hand, the statement, \'the brain only uses glucose as its energy source\' had the lowest number of correct answers 28.2%. When the degree of nutrition knowledge was measured and analyzed, the results showed 11.01 average points out of 15. We separated the mothers into two groups based on the average points they received for nutrition knowledge. One group contained 152 people with points lower than the average (5-11), and the other group contained 98 people with points higher than the average (12-14). We compared and analyzed the dietary habits and activities of the children of mothers in both groups, the mothers\' interests in reducing sugar consumption and the demand for education according to the mothers\' nutrition knowledge.

Children\'s dietary habits and activities according to their mothers\' nutritional knowledge relating to sugar
--------------------------------------------------------------------------------------------------------------

[Table 3](#T3){ref-type="table"} shows the children\'s dietary habits and activities according to their mothers\' nutritional knowledge relating to sugar. For statement 4 (always wash hands before eating), the group with a high level of nutritional knowledge had 3.89 points compared to 3.65 points in the group with a low level of nutritional knowledge. This difference was statistically significant (*P* \< 0.05). For statement 6 (eat fresh fruit as a snack), the group with a high level of nutrition knowledge had 3.99 points compared to 3.72 points in the group with a low level of nutrition knowledge. This difference was statistically significant (*P* \< 0.05). For statement 10 (eat processed food every day), the group with a high level of nutrition knowledge had 3.85 points compared to 3.61 points in the group with a low level of nutrition knowledge. This difference was statistically significant (*P* \< 0.05). These results imply that the higher a group\'s nutritional knowledge, the better its dietary habits and activities and the more common the practice of activities such as \'always wash hands before eating,\' \'eat fresh fruit as a snack,\' and \'eat less processed food.\'

The actual consumption of food sources of sugar according to mothers\' nutrition knowledge relating to sugar
------------------------------------------------------------------------------------------------------------

[Table 4](#T4){ref-type="table"} shows the results from analyzing the actual consumption of food sources of sugar according to mothers\' nutritional knowledge relating to sugar. The group with a low level of nutritional knowledge consumed more foods high in sugar content, but this difference was not statistically significant.

Mothers\' nutrition education on reducing sugar consumption
-----------------------------------------------------------

[Table 5](#T5){ref-type="table"} explores whether or not the mothers provide education on reducing sugar consumption to their children. The number of mothers who provided frequent nutrition education to their children was 47% and the number of mothers who did not was 53%, showing that more than 50% of mothers do not provide education on reducing sugar consumption. When the respondents who admitted to providing nutrition education were asked about the frequency of the education on reducing sugar consumption, most, 58.3% responded \'irregularly,\' followed by 20.9% responding with \'at every meal or snack time,\' 8.7% answering \'Once or twice per day,\' and 7% replying \'three or four times a week.\' We separated the mothers into two groups depending on whether or not they educated their children on reducing sugar consumption, and performed a comparison analysis on children\'s dietary habits and activities, mothers\' nutritional knowledge relating to sugar, actual consumption of food sources of sugar, interest in reducing sugar consumption and demand for education.

General characteristics, interest in reducing sugar consumption, and demand for education according to whether or not nutrition education is provided
-----------------------------------------------------------------------------------------------------------------------------------------------------

[Table 6](#T6){ref-type="table"} shows interest in reducing sugar consumption, and demand for education according to the provision of nutrition education. In terms of the interest in reducing sugar consumption, 42.6% of the group that provided nutrition education was interested compared to only 25.8% of the group that did not provide nutrition education. This difference was statistically significant (*P* \< 0.05). Of the people who admitted to knowing about the government\'s \'reducing sugar consumption\' policy, 69.1% of the group that provided nutrition education and 49.1% of the group that did not indicated that they had experienced education and campaigns related to reducing sugar consumption. This difference between the groups was statistically significant (*P* \< 0.05). When asked for appropriate topics for educational institutions offering education on reducing sugar consumption, both groups answered that \'relationship between sugar intake and health\' and \'Information on food with sugar\' are appropriate.

Regarding the form of education, 60.3% of the group that provided nutrition education answered \'playful education by a teacher at an institution,\' 18.1% answered \'nutrition education by a professional nutritionist,\' 11.2% answered \'education through media,\' and 9.5% answered \'dinner table talk by the mother.\' In the group that did not provide nutrition education, 66.2% answered \'playful education by a teacher at an institution,\' 14.6% answered \'nutrition education by a professional nutritionist,\' 10.6% answered \'dinner table talk by the mother,\' and 6.9% answered \'education through media.\'

Children\'s dietary habits and activities according to whether or not nutrition education was provided
------------------------------------------------------------------------------------------------------

[Table 7](#T7){ref-type="table"} shows the differences in children\'s dietary habits and activities according to whether or not they received nutrition education. For statement 4 (always wash hands before eating), the group that received nutrition education scored 3.89 points while the group that did not receive nutrition education scored 3.61 points. The difference was statistically significant (*P* \< 0.05). For statement 5 (eat with a good posture), the group that received nutrition education scored 3.56 points while the group that did not receive nutrition education scored 3.27 points. The difference was statistically significant (*P* \< 0.05). For statement 8 (eat food rich in protein such as fish, meat, bean products, and eggs at least once a day), the group that received nutrition education scored 4.24 points while the group that did not receive nutrition education scored 3.95 points. The difference was statistically significant (*P* \< 0.05). In other words, the children of the group of mothers that provide nutrition education to their children are more likely to engage in better dietary habits and activities such as always washing hands before eating, eating with a good posture, and eating food rich in protein such as fish, meat, bean products, and eggs at least once a day.

Mothers\' nutrition knowledge relating to sugars according to whether or not nutrition education was provided
-------------------------------------------------------------------------------------------------------------

[Table 8](#T8){ref-type="table"} shows the differences in mothers\' nutrition knowledge relating to sugars according to whether or not they provided nutrition education to their children. For statement 15 (it is required to indicate the amount of sugar in a nutritional values table for food), the percentage of right answers for the group that provided nutrition education was 88%, with 78% for the group that did not provide nutrition education. The difference was significantly different. However, there was no statistical significance for the other statements.

The actual consumption of food sources of sugar according to whether or not nutrition education was provided
------------------------------------------------------------------------------------------------------------

[Table 9](#T9){ref-type="table"} shows the actual consumption of food sources of sugar according to whether or not nutrition education was provided. The group that provided nutrition education consumed muffins or cakes 0.67 times a week compared to 0.56 times a week for the group that did not provide nutrition education. The group that provided nutrition education consumed Yakult 1.03 times a week compared to 1.67 times a week for the group that did not provide nutrition education.

DISCUSSION
==========

In order to understand the awareness on the need to reduce sugar consumption and the demand for education for mothers with preschool children, this study selected and surveyed 350 mothers whose children attended daycare centers in Bucheon-si and Incheon. We analyzed 250 of the collected questionnaires. Of the 250 mothers, 70.3% were employed and 29.7% were not. Most of the mothers were office workers, with 35.4% mothers, followed by 21.7% professionals, 19.4% public workers, and 10.3% service workers.

The lowest score for the nutritional knowledge of mothers was five, the highest score was 14, and the average was 11.012. The statement with the highest percentage (94.4%) of right answers was \'diabetes patients should never consume any sugar.\' The statement with the lowest percentage (36.8%) of right answers was \'there is no limit to the sale and the advertisement of high-calorie-low-nutrient food in Korea.\'

Analyzing the actual consumption of food sources of sugar according to mothers\' nutrition knowledge, the group with a low level of nutrition knowledge consumed more foods that are high in sugar, but the difference was not statistically significant. In a 2010 study by the Korea Health Industry Development Institute, children from the ages of one to six consumed milk products once, biscuits, crackers, and cookies 0.7 times, and bread 0.2 times per week \[[@B13]\]. However, in this study, children consumed biscuits, crackers, and cookies the most, followed by candies, chocolate, milk and milk products. The differences seem to stem from the fact that our survey took place during a limited period of time in spring while the study by the Korea Health Industry Development Institute also looked at the frequency of food consumption for each season. Considering the fact that the consumption of milk products was much higher during the summer, the differences in the results of the two studies are likely to stem from differences in the time periods \[[@B14]\].

When asked if education on reducing sugar consumption was regularly offered, 50.5% of the group that provided nutrition education indicated awareness of the nutrition education while only 35.6% of the group that did not provide nutrition education was aware of the nutrition education. Regarding appropriate topics for education by institutions on reducing sugar consumption, the majority of mothers suggested the \'relationship between sugar intake and health,\' and the preferred method of education was \'playful education by a teacher at an institution.\' Rather than nutrition education by a professional nutritionist, receiving education through a dinner table talk by the mother, or being educated through the media, education by a teacher at an institution, where their children spend most of the time, was the most preferred option, which seems to be related the fact that more than 50% of the mothers have jobs.

The mothers\' level of nutritional knowledge was found to affect their children\'s dietary habits and activities. Many studies on nutritional knowledge, attitude, and eating habits show that as the level of nutritional knowledge increases, dietary attitude and habits improve. However, the results are inconsistent, leading to difficulties in identifying a correlation between nutritional knowledge and eating habits. However, for preschool children, with whom parents have a lot of influence, mothers have the highest influence on everything related to eating habits. There is a study showing that the higher the mothers\' willingness to practice what they know about nutrition and their demand for nutrition education, the better their children\'s dietary life becomes. Therefore, the level of the mothers\' nutrition knowledge has a positive effect on their children\'s eating habits.

This study was limited in scope as the survey was conducted only in Bucheon-si and Incheon. Moreover, the study did not take into account the variability of food consumption that follow seasonal changes due to the short period of time involved. There needs to be further research with a different time period and one that compares the changes according to the season. There should also be additional research following continuous publicity and education about reducing sugar consumption to identify changes in perception.
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###### Dietary Habits and activities according to sugar-related nutrition knowledge (Mean ± SD)
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Each statement was measured by 5-point scale ranging from 1(no) to 5 (everyday).

Values from statement 10 were inversely applied.

###### Consumption of different types of food according to nutrition knowledge (Mean ± SD)
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###### Nutrition education to the children on reducing sugar consumption
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###### General characteristics, interest in reducing sugar consumption, demand for education (N (%))
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###### Dietary habits and activities according to whether or not nutrition education has been provided (Mean ± SD)
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###### Sugar-related nutrition knowledge according to whether or not nutrition education has been provided (Mean ± SD)
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###### Consumption of different types of food according to whether or not nutrition education has been provided (Mean ± SD)
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